Precise magnetoresistance measurements on microstructures of photolithographically patterned PbSe epilayers have been performed in the magnetic field range up to 17 Τ. Unusually large, reproducible magnetoconductance fluctuations have been observed. The fluctuatioii amplitude decreases exponentially with the magnetic field. A correlation magnetic field of the fluctuations corresponds to the Aharonov-Bohm effect which involves electron trajectories much smaller than the electron mean free path. This points strongly to the ballistic, not dichusive, origin of the observed phenomenon.
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In our previous works [1, 2] we undertook a study of mesoscopic phenomena in microstuctures of lead chalcogenides. Magnetotransport data have clearly shown the existence of quasi-periodic, reproducible conductance fluctuations in the microstructures of Pb1-x Mn x Se (0 < x < 2%). In order to understand the origin of these fluctuations, new magnetotransport measurements have been undertaken, in particular the magnetic field range has been extended up to 17 Τ. Α number of new microHall bridges with different geometric length 1, width w and thickness d has been prepared from n-type [111]-oriented PbSe epilayers grown by MBE on a BaF2 substrate [3] . The sample preparation procedure has been described in detail in [1] . The samples are n-type with the electron concentrations in the range 1.0-2.5 x 10 23 m-3 , and electron mobilities μ = 2-30 m2/(V s). 3. The mean fluctuation amplitude, rms(ΔG), drops about two orders of magnitude between 0 and 17 Τ (see Fig. 2 ). The decrease shows a distinct twostep behavior, there are pronounced exponential drops in the low (0-6 T) and the high (10-17 T) magnetic field ranges separated by a kind of a "plateau".
4. The rms(ΔG) is maximal at Τ = 1.4 K, it decreases by about three times at Τ = 4.2 K. For T> 10 K the fluctuations become smaller than the noise level. 5. The magnitude of rms(ΔG) is by at least factor of 10 greater than that calculated for theory of universal conductance fluctuations (UCF) [4, 5] where LT is thermal diffusion length, LT = √hD/kT. Additionally, the fluctuation amplitude decreases strongly with the magnetic field, while UCF theory predicts a rather constant amplitude. 6. Fourier transform spectra for all studied PbSe microstructures are very similar, despite their rather different dimensions and electron mobilities. Particularly, the spectra contain strong periodic components with frequencies which are the same for different structures; an example is the peak at f = 1.4 Τ-1 , shown in Fig. 3 . If interpreted in terms of Aharonov-Bohm effect, the determined values of f correspond to loops of diameter r much shorter than the mean free path le , in the extreme case l e = 50r. The fact that the fluctuation spectra do not depend on electron mobilities and thickness of the structures allows us to ule out size quantization as their origin.
Presumably, an explanation of the observed phenomena is related to the ballistic transport phenomena which occur in the length scale smaller than l e . Possibly, scattering defects in the PbSe epilayers are ordered in such peculiar way which gives rise to the commensurability effects between cyclotron orbits and the impurity sublattice. This would lead to quantum ballistic fluctuations similar to those observed in artificially structuring antidot arrays [6] . An important feature of the ballistic flnctuations is their disappearance at high magnetic fields, where the cyclotron radius becomes much smaller than the array period [7] . Thus, a strong decrease in the fluctuation amplitude with field observed in our system, may serve as yet another argument supporting the "ballistic" interpretation.
